A Gram-stain-negative, non-spore-forming, rod-shaped bacterial strain, hg T , resembling members of the genus Flavobacterium, was isolated from soil, and subjected to a taxonomic study using a polyphasic approach. Strain hg T grew optimally at pH 7.0 and 30 6C in the presence of 1 % (w/v) NaCl. It contained MK-6 as the predominant menaquinone and iso-C 15 : 0 and iso-C 17 : 0 3-OH as the major fatty acids. The DNA G+C content was 34 mol%. Phylogenetic analysis based on 16S rRNA gene sequences indicated that strain hg T belonged to the genus Flavobacterium. Levels of 16S rRNA gene sequence similarity between strain hg T and the type strains of species of the genus Flavobacterium were below 94.7 %. Strain hg T differed from phylogenetically related species of the genus Flavobacterium in several phenotypic characteristics. On the basis of phenotypic and phylogenetic distinctiveness, strain hg T (5CCTCC AB 2012099 T 5KACC 16855 T ) was classified in the genus Flavobacterium as the type strain of a novel species, for which the name Flavobacterium yanchengense sp. nov. is proposed.
The genus Flavobacterium was proposed by Bergey et al. (1923) and emended by Bernardet et al. (1996) to include Gram-negative, aerobic, rod-shaped, yellow-pigmented bacteria usually motile by gliding and with a DNA G+C contents range of 30-41 mol% (Bernardet & Bowman, 2006; Park et al., 2006) . At the time of writing, members of the genus Flavobacterium have been isolated from a variety of environments such as fresh-and salt-water, diseased fish, soil, sediment and micromats (Bernardet & Bowman, 2006) . In this paper, a bacterial strain, designated hg T , was isolated from soil collected in Yancheng, Jiangsu Province, China (33 u 279 N 119 u 479 E), and the taxonomic status of this strain was determined using a polyphasic approach.
For investigation of morphological features, strain hg T was cultivated aerobically on trypticase soy agar (TSA; Difco) at 30 u C. Cell morphology and dimensions were examined by light microscopy (BH-2; Olympus) and transmission electron microscopy (H-7650; Hitachi) using cells from an exponentially growing culture. Gram-staining was per-formed according to the classical Gram procedure (Buck, 1982) . Gliding motility, production of flexirubin-type pigments and adsorption of Congo red by colonies were investigated by the method of Bernardet et al. (2002) . Growth at different temperatures (4, 10, 15, 20, 25, 30, 35, 37 and 40 u C) and various pH values (pH 3.0-10.0 at intervals of 1.0 pH unit) was assessed on trypticase soy broth (TSB) after 3 days incubation. Salt tolerance was tested on TSB supplemented with 0-8 % (w/v) NaCl after 3 days incubation. Growth on nutrient agar, R2A agar, Certrimide agar, Simmons' citrate agar and MacConkey agar was also evaluated at 30 u C. Standard physiological tests were carried out according to the methods described by Lányí (1987) . Additional physiological characteristics were determined with the API 20NE and API ZYM (bioMe'rieux) systems according to the manufacturer's instructions.
For analysis of fatty acids, the strain was grown at 30 uC on TSB medium. Cells were harvested at the exponential phase by centrifugation, washed with distilled water and freezedried. The fatty acid profile of strain hg T was determined according to the manufacturer's instructions (Sherlock Microbial Identification System; MIDI Corporation) (Sasser, 1990) . The fatty acid methyl esters were obtained from cells by saponification, methylation and extraction, 3These authors contributed equally to this work.
The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain hg T is JX548325.
Three supplementary figures are available with the online version of this paper. and separated in a gas chromatograph (6890N; Agilent). Peaks were automatically integrated and fatty acid names and percentages were determined using the MIDI Sherlock MIS system (Library: TSBA6; Version, 6.0B). For determination of menaquinones, the cells were grown in TSB broth to the exponential phase, and then they were harvested by centrifugation, washed with distilled water and freeze-dried. Menaquinones were extracted according to the method of Collins et al. (1977) and separated by HPLC.
Polar lipids were extracted as described by Minnikin et al. (1979) and identified by two-dimensional TLC and spraying with specific reagents (Collins & Jones, 1980) . Phosphatidylcholine and lipids containing amino groups was identified by spraying with Dragendorff reagent and ninhydrin reagent, respectively. Phospholipids were identified by spraying with molybdenum blue. The total polar lipid profiles were identified using molybdophosphoric acid.
Extraction and purification of genomic DNA was carried out according to standard procedures (Sambrook & Russell, 2001) . The DNA G+C content was determined by thermal denaturation (Marmur & Doty, 1962) , using Escherichia coli K-12 as a standard with a known G+C content. Amplification of the 16S rRNA gene was performed by PCR using a bacterial universal primer set (27F and 1492R; Lane, 1991) . The PCR product was purified using the AxyPrep PCR Purification kit (AxyGen) and sequenced using an automated sequencer (Applied Biosystems, model 3730). Pairwise sequence similarity was calculated by using a global alignment algorithm, implemented at the EzTaxon server (http://eztaxon-e.ezbiocloud. net; Kim et al., 2012) . Phylogenetic analysis was performed by using the software package MEGA version 5.0 (Tamura et al., 2011) after multiple alignment of the sequence data with CLUSTAL_X (Thompson et al., 1997) . Distances were calculated by using distance options according to Kimura's two-parameter model (Kimura, 1980) and clustering was performed with the neighbour-joining method (Saitou & Nei, 1987) . Confidence values for the branches of phylogenetic trees were determined by using bootstrap analyses (based on 1200 resamplings) (Felsenstein, 1985) . The G+C content of the genomic DNA was determined by thermal denaturation (Mandel & Marmur, 1968) with Escherichia coli K-12 used as a standard.
A nearly full-length 16S rRNA gene sequence (1477 bp) of strain hg T was determined. The 16S rRNA gene sequence of strain hg T showed highest similarities to those of Flavobacterium terrae R2A-13 T (94.7 %) and Flavobacterium cheniae NJ-26 T (94.5 %). Lower similarities were shown to other members of the genus Flavobacterium (,94.5 %). A tree constructed with the NJ method based on the 16S rRNA gene sequences of strain hg T and its close relatives is shown in Fig. 1 . A detailed tree constructed with strain hg T and other species of the genus Flavobacterium is shown in Fig. S1 (available in IJSEM Online). Phylogenetic analyses with all members of the genus Flavobacterium and representative members of the family Flavobacteriaceae revealed that strain hg T formed a distinct lineage in the genus Flavobacterium. The 16S rRNA gene sequence divergences between strain hg T and type strains of recognized species were all ¢5.3 % and, thus, the data support the view that strain hg T represents a novel species (Stackebrandt & Goebel, 1994) . Chemotaxonomically, the major fatty acids (.5 %) of strain hg T included iso-C 15 : 0 (23.2 %), iso-C 15 : 1 G (7.4 %), iso-C 17 : 0 3-OH (20.0 %) and iso-C 15 : 0 3-OH (12.0 %), in agreement with the profiles for most members of the genus Flavobacterium. Detailed fatty acid profiles are given in Table 1 .
The novel strain was Gram-stain-negative, non-sporeforming and rod-shaped (0.3-0.761.2-2.0 mm) (Fig. S2) ; gliding motility was not observed, Congo red was not absorbed, and flexirubin-type pigments were not produced. Colonies on TSA were yellow, glistening, sticky, convex and circular with entire margins. The strain grew at 15-37 u C (optimum, 30 u C), pH 5.0-8.0 (optimum, 7.0) and 0-3 % NaCl (optimum, 1 %). Good growth was observed on nutrient agar and TSA .Weak growth occurred on R2A agar. No growth occurred on Certrimide agar, Simmons' citrate agar or MacConkey agar. The G+C content of the genomic DNA was 34 mol%, which fell within the range of 30-42 mol% reported for the genus Flavobacterium (Bernardet & Bowman, 2006) . Phenotypic characteristics that differentiate strain hg T from related species of the genus Flavobacterium are listed in Table 2 . The predominant ubiquinone of strain hg T was MK-6. The polar lipid profile consisted of phosphatidylethanolamine, an unknown polar lipid, three unknown phospholipids, two unknown aminolipids, an unknown glycolipid and unknown an aminophospholipid. (Fig.S3 ).
Therefore, on the basis of the phenotypic and phylogenetic characteristics, strain hg T should be classified as representing a novel species of the genus Flavobacterium, for which the name Flavobacterium yanchengense sp. nov. is proposed.
Description of Flavobacterium yanchengense sp. nov.
Flavobacterium yanchengense (yan.cheng.en9se. N.L. neut. adj. yanchengense of or belonging to Yancheng, the area where the type strain was isolated).
Cells are Gram-stain-negative rods, 0.3-0.7 mm in width and 1.2-2.0 mm in length, non-spore-forming and nonmotile. Congo red is not absorbed and flexirubin-type pigments are not produced. Colonies on TSA are yellow, circular and convex with entire margins. Grows at 15-37 u C, pH 5.0-8.0 and 0-3 % NaCl. Good growth occurs on nutrient agar and trypticase soy agar; weak growth occurs on R2A agar. No growth occurs on Certrimide agar, Simmons' citrate agar or MacConkey agar. Starch, gelatin, aesculin, casein, cellulose, agar, pectin, chitin, DNA, Table 1 . Cellular fatty acid compositions (%) of strain hg T and closely related species of the genus Flavobacterium Strains: 1, hg T (data from this study); 2, F. terrae R2A1-13 T (Weon et al., 2007) ; 3, F. cheniae NJ-26 T (Qu et al., 2008) ; 4, F. cucumis R2A45-3 T (Weon et al., 2007) ; 5, F. frigoris LMG 21922 T (Van Trappen et al., 2004) ; 6, F. daejeonense GH1-10 T (Kim et al., 2006) ; 7, F. weaverense AT1042 T (Yi and Chun., 2006) ; 8, F. beibuense F44-8 T (Fu et al., 2011) . 2, ,1 % or not detected; NR, not reported. tyrosine and egg yolk are not degraded. Catalase-and oxidase-positive. In API 20NE tests, nitrate reduction, indole production, glucose fermentation, arginine dihydrolase, b-galactosidase, urease and aesculin hydrolysis activities are negative; does not assimilate any of the carbohydrates tested. In API ZYM tests, alkaline phosphatase, lipase C8, lipase C14, cystine arylamidase, trypsin, leucine arylamidase, valine arylamidase, acid phosphatase and naphthol-AS-BI-phosphohydrolase activities are present; a-glucosidase, a-chymotrypsin, esterase C4, a-galactosidase, b-galactosidase, b-glucuronidase, N-acetyl-b-glucosaminidase, b-glucosidase, a-mannosidase and a-fucosidase activities are absent.
Fatty
The type strain, hg T (5CCTCC AB 2012099 T 5KACC 16855 T ) was isolated from soil in Yancheng, Jiangsu Province, China. The DNA G+C content of the type strain is 34 mol%. Table 2 . Differential phenotypic characteristics of strain hg T and closely related members of the genus Flavobacterium Strains: 1, hg T (data from this study); 2, F. terrae R2A1-13 T (Weon et al., 2007) ; 3, F. cheniae NJ-26 T (Qu et al., 2008) ; 4, F. cucumis R2A45-3 T (Weon et al., 2007) ; 5, F. frigoris LMG 21922 T (Van Trappen et al., 2004) ; 6, F. daejeonense GH1-10 T (Kim et al., 2006) ; 7, F. weaverense AT1042 T (Yi and Chun., 2006) ; 8, F. beibuense F44-8 T (Fu et al., 2011) . All strains were oxidase-positive. +, Positive; 2, negative; W, weak positive; NR, not reported. 
